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Figure S1. DSC heating thermogram of (a) non-vulcanized matrix M and (b) vulcanized matrix 
VM. 
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Figure S2. Storage modulus G’ for 10 FEF compound as a function of temperature at increasing 
frequency (: 1 Hz, : 10 Hz, : 100 Hz, : 1000 Hz). 
 
 
 
 


 
Figure S3. Loss factor tanδ (= G’’/G’) as a function of temperature at 1 Hz for non-vulcanized 
matrix M (), vulcanized matrix VM () and MT compounds at increasing carbon-black loading 
(: 10 MT, : 20 MT, : 30 MT, : 40 MT, : 50 MT) in the range from -150 °C to 150 °C 
(a), from -120 °C to -80 °C (b) and from -75 °C to 150 °C (c) 
 
 
 
Figure S4. Low temperature tanδ peak values for MT compounds as a function of carbon-black 
loading at increasing frequency (: 1 Hz, : 10 Hz, : 100 Hz, : 1000 Hz). 
 
 



 
Figure S5. Storage modulus G’ as a function of temperature at 1 Hz for FEF compounds at 
increasing carbon-black loading (10 FEF (a), 30 FEF (b), 40 FEF (c), 50 FEF (d)) as obtained 
from DMA measurements (Experimental: ) and as calculated by Guth model – Equation (1) in 
main text (Guth model: ), Guth model including a shape factor s – Equation (3) in main text 
(Corrected Guth model: ) and Guth model including both Medalia’s correction and shape 
factor s – Equation (2) and Equation (3) in main text (Corrected Guth – Medalia model: ). 
When employed, the value of shape factor s represents the best fitting value, as reported in Table 
4 in main text. 
 
 
 
 


 
Figure S6. Storage modulus G’ as a function of temperature at 1 Hz for MT compounds at 
increasing carbon-black loading (10 MT (a), 30 MT (b), 50 MT (c)) as obtained from DMA 
measurements (Experimental: ) and as calculated by Guth model – Equation (1) in main text 
(Guth model: ). 
 
 
 
 

 
Figure S7. Storage modulus G’ (a) and loss modulus G’’ (b) as a function of shear displacement 
for non-vulcanized matrix M (), vulcanized matrix VM () and MT compounds at increasing 
carbon-black loading (: 10 MT, : 30 MT, : 50 MT). 
 Figure S8. Scanning electron microscope image of 10 MT compound. 
 
 Figure S9. Scanning electron microscope image of 50 MT compound. 
 Figure S10. Scanning electron microscope image of 50 FEF compound. 
